INTRODUCTION.
In [1] Bloom and DeSouza introduced the weighted special atom spaces B(,) {f E D' (T) f ,__ cb,, ',,__ c, [< o}, where T is the unit circle in the plane and D'(T) are distributions on T. The weight function is a member of a class defined by Bloom and DeSouza in [1] . Each is a special atom, that is either bn(t) =-(2r) 
I 1-1 {XR(t) XL(t)}, T,
where is an interval in T, with the left and right halves L and R. (Our notation is slightly different from that of [1] .) As usual I denotes the length of and XE the indicator function of E. With the usual atomic norm, B() becomes a Banach space and yields an atomic characterisation of some well-known spaces on the unit disc. For example, given a . (-1, 1) and (t) , B() consists of the real parts of the boundary values (in the sense of distribution) of all those analitic functions F, for which f0 f0 ' F'(re')I (1-r)dOd < o ;se Bloom and DeSouza [1] , DeSouza and Sampson [21, DeSouza [31.
The purpose of this paper is to investigate analogous spaces on the real line and, more generally, on the Euclidean spaces of arbitrary dimension. We develop a technique based on the Calder6n reproducing formula to prove decomposition theorems in these cases. Also, we obtain a sufficient and necessary condition for the weight function w to admit the atomic decomposition of the space S defined below. The method of decomposition is different from that of Bloom and DeSouza [1] , and we neither have to investigate the dual space nor the boundary values of elements of S.
The decomposition of S in terms of the special atoms falls into three steps. The first consists in the decomposition of S into so called Poisson atoms, which are relevant to properties of S. Then 626 K. BOGDAN we inquire into a class of the Fourier multipliers on S'. These are finally used in the proof of the decomposition theorem for the special atoms. In the last part of the paper we sketch out some possible generalisations of the method.
PRELIMINARIES.
All the vector spaces considered in this paper are over the field of the real numbers. We denote by N the set of all the non-negative integers and by N+ the set of all the positive integers. 
where V depends only on n. This y}e]ds that T is bounded. The Posson integral T, P,_,(z), > s, x R", is equal to T in h as a function of z and (it can be easily defined for 0 < _< s). [6] and Frazier et al. [7] . For example an atomic decomposition of the homogeneous Besov spaces B' is stated in [7] (see Frazier and Yawerth [8] (() m() a.e. In fact, 9 may be uniquely chosen to be smooth. Given z,j < i,j < n, consider f 0,0jg. We claim that f is real and integrable. Let w(f) -f,jm(), f col(f,,...,fn) E R". b,() =-2-sgn(z,) _,(), z a , ,.
We are now in a position to prove that S is equal to the atomic space generated by the functions b,. Note that these functions give a natural extension of the notion of the special atom on T. (6.5) 
